Detection of specific DNA sequences using dual-color two-photon fluorescence correlation spectroscopy.
Fluorescence correlation spectroscopy (FCS) is rapidly growing in popularity as a biomedical research tool. FCS measurements can produce an accurate characterization of the chemical, physical, and kinetic properties of a biological system. They can also serve as a diagnostic, detecting particular molecular species with high sensitivity and specificity. We here demonstrate that dual-color FCS measurements can be applied to detect and quantify the concentration of specific non-fluorescent molecular species without requiring any modifications to the molecule of interest. We demonstrate this capability by applying dual-color two-photon fluorescence cross-correlation spectroscopy to detect single stranded gamma tubulin DNA in solution with high sensitivity. This quantification is independent of molecular size, and the methods introduced can be extended to measurements in complex environments such as within living cells.